Mechanical Stretch Exacerbates Psoriasis by Stimulating Keratinocyte Proliferation and Cytokine Production.
Psoriasis is a chronic inflammatory autoimmune skin disease that often occurs in rubbed areas undergoing a strong mechanical stretch, such as the elbows and knees. However, the pathologic role of mechanical tension in psoriasis remains unclear. In this study, we investigated the contribution of keratinocyte mechanical stretch to the clinical features of psoriasis. We found that keratinocyte proliferation and skin barrier-associated gene expression increased significantly after 24 hours of continuous stretching. Additionally, continuous stretching induced the production of psoriasis-associated proinflammatory cytokines, antibacterial peptides, and chemokines in primary human keratinocytes. Furthermore, we established a murine model of skin expansion by implanting a dilator into the dorsum of BALB/c mice to assess the effect of mechanical stretch on the epidermis in vivo. The dilator-implanted mice displayed prominent epidermal hyperproliferation, impaired skin barrier function, and up-regulation of psoriasis-associated cytokines in epidermal keratinocytes. Most importantly, the dilator-implanted psoriatic mice treated with imiquimod or IL-23 displayed an aggravated psoriatic phenotype compared with mice without dilator implantation. Collectively, our results suggest that mechanical stretch can exacerbate psoriatic lesions by promoting cell proliferation and amplifying the production of proinflammatory cytokines by keratinocytes. Thus, our findings provide new insights into the pathogenesis of psoriasis.